Dominant-negative lox-1 blocks homodimerization of wild-type lox-1-induced cell proliferation through extracellular signal regulated kinase 1/2 activation.
C-type lectin-like oxidized low-density lipoprotein (Ox-LDL) receptor-1 (Lox-1) belongs to the same family as natural killer cell receptors Ly49A and CD94 and functionally undergoes dimerization. Although Lys262 and Lys263 in the C terminus of bovine (b)Lox-1 play an important role in the uptake of Ox-LDL, mutation of these residues has not been suggested to be a potential source of the dominant-negative property. We hypothesize that dominant-negative human (h)Lox-1 forms a heterodimer with Lox-1-wild-type (WT) and blocks Lox-1-WT-induced cell signaling. Based on the use of molecular imaging techniques with laser scanning confocal microscopy and immunoprecipitation in an hLox-1-expressing Chinese hamster ovary cell system, homodimerization of hLox-1-WT was localized in the cell membrane, and Ox-LDL activated extracellular signal regulated kinase (ERK)1/2 without the translocation of hLox-1-WT. Lys266 and Lys267 of hLox-1, corresponding with Lys262 and Lys263 of bLox-1, were mutated (hLox1-K266A/K267A), and the mutant receptor inhibited hLox-1-WT-induced thymidine incorporation and ERK1/2 activation. Although Ox-LDL binds to the dominant-negative mutant receptor and is taken up by cytoplasm, ERK1/2 activation was blocked by heterodimerization with the mutant receptor and hLox-1-WT in the cell membrane. In addition, in human coronary artery smooth muscle cells, which express hLox-1-WT, we confirmed that the activation of ERK1/2 and [3H]-thymidine incorporation was caused by the addition of Ox-LDL, and these actions were blocked by hLox1-K266A/K267A. In conclusion, the present findings constitute the first evidence that strategies aimed at blocking cell-proliferative pathways at the receptor level could be useful for impairing Lox-1-induced cell proliferation.